This research combined fuzzy and grey theories to develop a multi-criteria decision-making model to deal with problems regarding supplier selection. Prior research on supplier selection mainly focused on suppliers' capabilities from the perspective of manufacturers; however, with the increasing attention paid to corporate social responsibility, in addition to capabilities, supplier's corporate social responsibility should be taken into consideration for selection. In the process of supplier selection, the fuzzy theory was adopted to deal with assessment items which involve subjectivity and uncertainty. Moreover, manufacturers often encountered a common difficulty of information insufficiency, so they used only a limited set of criteria to conduct assessment; to tackle information shortage, we adopted grey relational analysis of the grey theory. As a result, this research utilized a combination of fuzzy and grey theories to develop an easier, fairer and more practical method for companies to decide on appropriate suppliers. This paper provided a detailed description of selection procedures and demonstrated it with a simulated case.
INTRODUCTION
In past decades, increasing attention has been being paid to research on supply chain, of which the main concern is on integration of supply chain and the supplier selection plays a central part among the integration issues (Dulmin and Minino, 2003; Liu and Hai, 2005; Li et al., 2007) . Supplier selection inevitably affects capabilities and competence of the company; thus, it raises an important issue to select an appropriate supplier. The earliest research on supplier selection was proposed by Diskson in 1966. Research on supplier selection mainly focuses on establishing the selection criteria form manufacture's perspective and the assessment of suppliers' capabilities, though the following studies had shifted Abbreviations: CSR, Corporate social responsibility; GRI, global reporting initiative; AHP, analytical hierarchy process; GRA, grey relational analysis; MCDM, multicriteria decision-making. their research foci. Most succeeding studies are based on the Diskson's concepts, largely discussing on whether a certain supplier was qualified for being a supplier or not. However, criteria suggested by these previous studies have been used for decades and need further adjustment. In recent years, both industries and academies are devoting intensive attention to corporate social responsibility (CSR). Besides, after six years of formulation, ISO in European Unions finally issues ISO 26000 (2010) Guidance on Social Responsibility, calling on firms to fulfill their social responsibility and maximize their contribution to sustainable development. Lim and Phillips (2008) find that cooperation between firms and CSR suppliers enhances mutual relationship and stabilizes supply sources. Mishra and Suar (2010) also consider that strong commitment of a business to CSR leads to better performance and social image of the business.
In other words, supplier's engagement in CSR activities brings benefits not only to the supplier itself but to its downstream manufacturers as well. Henceforth, this research add CSR perspective into the existing set of criteria for supplier selection, with the expectation that businesses opt for suppliers embracing not only capabilities but also CSR commitments. During the process of supplier assessment, members of the selection committee utilize specific criteria to evaluate suppliers' capabilities; however, since the criteria are partly composed of subjective items, subjectivity and uncertainty are always unavoidable aspects, which are coped with in this research by the fuzzy theory. Moreover, suppliers often encounter a common situation of information insufficiency, so only a few criteria can they use to conduct assessment; in order to address the problems with information shortage, we adopt the grey relational analysis of the grey theory. The purpose of this research is to combine fuzzy and grey theories to develop a method for supplier selection. Findings of the study provide academic and managerial implications. This research presents a detailed description of operational procedures which are demonstrated by a simulated case.
LITERATURE REVIEW Supplier selection and supplier selection criteria
In the cooperation relationship between manufacturers and suppliers, purchase is a basic issue, and the most critical responsibility for the purchase department lies in the selection and assessment of suppliers (Stainer et al., 1996) . A substantial body of research has examined issues concerning supplier selection (Dulmin and Minino, 2003; Liu and Hai, 2005; Li et al., 2007) . For manufacturers, a suitable supplier is one who is able to reduce cost (Ravindran et al., 2010) and to impact competence of the manufacturer (Boddy et al., 1998) . Dickson (1966) proposes 23 criteria for supplier selection, the most important of which contain quality, delivery and past performance. Weber et al. (1991) indicate that price and delivery are the most important factors. Verma and Pullman (1998) reveal that for supplier selection quality, delivery, cost, lead time and flexibility are listed in order of priority. Krause et al. (2000) argue that the most important criteria are quality, delivery, flexibility, cost and innovation. Wu et al. (2007) consider that the most important criteria include price response capability, quality management capability, technological capability, delivery capability, flexible capability, management capability, commercial image and financial capability. Many related studies also agree that quality, delivery, price and service consist of the major conditions for supplier selection (Dickson, 1966; Weber et al., 1991; Olhager and Selldin, 2004) , so the author choose product quality, delivery, price and service as the conventional criteria for supplier selection in this research.
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Corporate social responsibility (CSR) and supplier selection
Corporate social responsibility is defined as a company's obligation to exert a positive impact and minimize its negative impact on society (Pride and Ferrell, 2006) . A considerable body of related research has demonstrated that CSR can influence consumer attitude toward businesses (Brown and Dacin, 1997; Pomering and Dolnicar, 2009) . Hietbrink et al. (2011) indicate that CSR perspective should be added to the manufacturer's purchase decision-making for suppliers; in other words, CSR ought to be part of the selection criteria. Due to aforementioned literature, a growing body of research seems to suggest that businesses take supplier's CSR into consideration when selecting suppliers so that delivery and quality of products can be assured and suppliers will make more serious commitment to CSR activities and accordingly promote their positive image. In a CSR evaluation, a typical index for CSR is the Global Reporting Initiative (GRI), GRI (2011) consists of economic, societal and environmental dimensions; many multi-national firms adopt GRI to draw up their CSR report. In this study, GRI is adopted as new standard for supplier selection from CSR perspective when the company evaluates supplier's CSR in economic, societal and environmental dimensions.
Fuzzy set theory
Fuzzy set theory, introduced by Zadeh (1965) in 1965 as a way of handling imprecise or incomplete data is now applied in many fields of decision science. Zadeh considers that human thinking, reasoning and perception of his surroundings are hazy, while the conventional quantitative method emphasizing intense precision more often than not fails to deal with some human problems, especially those regarding complex process of recognition. Fuzzy set theory is thus used to deal with problems in which precisely defined criteria is absent. Dubois and Prade (1978, 1980) introduced fuzzy number in 1978. In a universe of discourse X, a fuzzy subset B of X is defined by a membership function
has the following characteristics.
(1) 
, when b a c < <
Extension principle
Extension Principle is also presented by Zadeh (1975) ; Zadeh extends algebraic operations on fuzzy numbers. The approximate formula provided by Laarhoven and Pedrycz (1983) is able to give an approximate estimation by using algorithm of triangular fuzzy numbers. The process is discussed as follows. Let there be two fuzzy numbers 
Applications of fuzzy theory
There has been a enormous body of research on application of fuzzy theory (Bayrak et al., 2007; Chou et al., 2011; Kahraman et al., 2010; Pan and Yang, 2008; Wang et al., 2010) , Chou et al. (2011) develop a fuzzy AHP (analytical hierarchy process) method to tackle uncertainties and imprecision existing in multi-criteria decision process to select the company with optimal performance. Kahraman et al. (2010) use a fuzzy multicriteria decision-making methodology to select outsourcing alternatives. Pan and Yang (2008) investigate the inventory in supply chain. They build up a model based on fuzzy theory to solve problems concerning the supply chain inventory. Bayrak et al. (2007) use a fuzzy approach to select suppliers. Methods based on fuzzy theory are again adopted to solve related problems. In this section we review articles about fuzzy theory application. All of the writers we explore employ fuzzy theory to solve problems around evaluation of many kinds. We find that fuzzy theory is appropriate for evaluation issues. In their study, Bayrak et al. (2007) also employ fuzzy theory to deal with problems concerning supplier selection, while only some important factors are taken into account for assessing suppliers. Assessment inaccuracy may occur when information is limited. Therefore, this research adopts grey theory which is able to give a more accurate result from a restricted collection of data for evaluation.
Grey system theory
Formulated by Professor Deng (1982) and applied in many fields (Wu et al., 2004) , grey system theory has been an effective method to solve problems with regard to uncertainties and imprecision. In practice, grey theory has been applied in model-establishing, analyzing, decision-making; the fields of its application consist of disciplines such as social science, economics, mechanical engineering, agriculture, industry, transportation, geology, meteorology, ecology, finance, medicine, and military (Sinfeng and Lin, 2005) . When information is incomplete and system model unclear, grey system theory enables system to conduct a rational analysis and to establish a model; thus, a system can be understood through decision-making model. In most cases of supplier selection, the manufacturer has only a limited sum of data to analyze; thus, the application of grey system theory enables a manufacturer to decide on the appropriate supplier.
Grey relational analysis (GRA) method and its applications
When people are engaged in a problem, they tend to compare or discuss important factors that affect the problems. By analyzing the importance of the factors priority of the factors can be identified and nature of the problem can be more thoroughly understood. Mathematical Statistics such as regression analysis is a common method for finding the important factors, but acquisition of such a great mass of data is hard and restricted to statistics. In contrast, GRA requires only a small size of data to analyze and understand a problem, and this method can complement conventional analytical methods such as mathematics statistics (Won et al., 2001 ).
In addition, GRA is very valuable in dealing with multi-criteria decision-making (MCDM) problems; actually, most MCDM problems can be handled by GRA. For example, Vijayan et al. (2010) use GRA to discuss problems concerning friction stir welding of Aluminum Alloy, Wu et al. (2010) employ AHP and GRA to assess performance of banks and their financial management; Wu et al. (2008) employs GRA to predict performance of tourism industry in Taiwan.
All of the prior studies we mentioned share the same characteristic in that they all deal with problems concerning MCDM; thus, in this research, the author use GRA to deal with MCDM for supplier selection. To our knowledge, Haq and Kannan (2006) use GRA to select suppliers and Tseng and Lin (2005) assess suppliers through GRA.
In spite that they use GRA to deal with supplier assessment and selection, their studies deal with neither the subjectivity issues nor CSR perspective. Therefore, in addition to GRA, this research adopts fuzzy theory and CSR perspective to handle supplier selection.
Establishment of the multi-criteria decision-making model Linguistic variable
The concept of linguistic variable is presented by Zadeh (1975a Zadeh ( , b, 1976 in 1975. Linguistic variable is very functional in dealing with situations that are too complex or too ill-defined to be reasonably described in conventional quantitative expressions (Zadeh 1975a (Zadeh , b, 1976 . A linguistic variable is a variable whose values are words or sentences in natural or artificial language. For example, "performance" is a linguistic variable; its values are very poor, poor, fair, good and very good, (Figure 1 and Table 1 ). Linguistic value can also be represented by the approximate reasoning for fuzzy set theory.
Aggregation of fuzzy suitable index
This research calculates the average weight and grade obtained from the committee of selection with ⊕ and ⊗ standing for addition and multiplication of fuzzy numbers. Let itj S mean that the grade of firm i comes from committee member j, under criterion t. tj W means that the weight of criterion t comes for committee member j. Suppose there is a committee of n decision maker(D1, D2, …, Dk) and there are k criteria(C1, C2, …, Ck ).
( ) 
Calculation of objective criteria
Total grade of objective criteria can be obtained when grade of objective criteria performance multiplied by weights of objective criteria. But when we try to calculate the total grade of objective criteria, first we have to classify the objective criteria. There are two kinds of objective criteria: cost-related objective criteria and notcost-related objective criteria. For cost-related objective criteria, the lower cost stands for the better performance; on the contrary, for not-cost-related objective criteria, the higher value is the better performance. OTC represents grade or price of cost related criteria; OTN stands for the grade of not not-cost-related criteria. For compare with each criterion we must standardized the grade of cost-related objective criteria.
[ ]
OC be the standardized grade of cost-related objective criteria for firm i under the cost-related objective criterion h1 . 
Ranking methodology-grey relational analysis
The steps of GRA are presented as follows (Chiang et al., 1998) .
Step 1: Processing data. Suppose there is a sequence
In which: i=0, 1, 2… m k=1, 2, 3… n. ∈N Before conducting GRA of a series group, all series must meet the following three conditions. comparability. In order to meet the three comparability requirements for GRA, the original series must undergo some preprocessing, which is called grey relational generating.
Step 2: Finalizing the analytical series in grey relational
Step 3: Calculating grey relational coefficient There are two kinds of grey relational series.1. Localized, when there is only one series ) ( 0 k x as the reference series, and others are comparison series. 2. Global, when any series xi (k) of the series can be the reference series, and other series are comparison series. There is no specific reference series in this research, which consequently adopt algorithm of global grey series. The procedure of the algorithm is presented as follows. When any series xi (k) of the series can be the reference series, and other series are comparison series, the grey relational coefficient is defined as:
x is the reference series, and j x is a specific comparison series
. min
(the value can be adjusted according to actual requirements). In the grey relational coefficient, the main function of the Distinguishing Coefficient ( ς ) is to serve as the contrast between the background and the object measured. The value can be adjusted according to actual requirements. Generally speaking, the value of the Distinguishing Coefficient is normally set at 0.5. It can be adjusted in accordance with the actual requirements. Changing the value of the Distinguishing Coefficient ( ς ) will only change the value of the magnitude of the relative value; it will not affect the ranking of the grey relational grade. In this study the value of the Distinguishing Coefficient is set at 0.5.
Step 4 Calculate the weight of grey relational series and find the grey relational grade. 
2. When all weights are not equal We get the corresponding Eigen vector of the maximum Eigen value and the corresponding elements in the Eigen-vector are factor weights. Descending order of the factor weights can serve as a guidance of the optimum sequence in the system.
Steps of supplier selection and the case illustration
We will illustrate step by step as to how selection is made. Suppose there is a company which tries to select a supplier, and three companies are eligible alternatives (Firm1, Firm2 and Firm3). To pick out a proper company, the company forms a committee consisting of members D1, D2, D3, and D4. The committee is responsible for assessing weights and performance of each subjective criterion. In ordinary situation, the members are picked from relative authority.
Step 1 Decide selection criteria Selection criteria for supplier selection include conventional selection criteria and new selection criteria from CSR perspective. All selection criteria can be classified as subjective criteria and objective criteria. Objective criteria include the following: (1) delivery, (2) price and (3) quality. Subjective criteria include the following: (1) Economic performance of the firm (C 1 ), (2) Social performance of the firm (C 2 ), (3) Environment protection performance of the firm (C 3 ), (4) Service (C 4 ).
Step 2 Assess weight of each subjective criterion Committee member evaluate the weight of each subjective criteria by linguistic variable (Very high (VH), High (H), Middle (M), Low (L), Very low (VL) (Figure 2 and Table 2 ).
Step 3 Get aggregate weight W t based on weight given to subjective criteria by the decision makers With reference to Table 2 and 1, we can use Formula (1) to obtain the fuzzy weight number of each subjective Table 3 . Performance of each subjective criterion in each firm.
Item Committee members
criterion by aggregating the weights of subjective criteria evaluated by committee members. The fuzzy weight numbers of subjective criteria are W 1 through W 4. W 1 = (0.688, 0.938, 1.000), W 2 = (0.688, 0.938, 1.000), W 3 = (0.625, 0.875, 1.000), W 4 = (0.563, 0.813, 1.000).
Step 4. Under the subjective criteria, determine the appropriate preference ratings for each items Committee members use linguistic variable (Very good (VG), Good (G), Fair (F), Poor (P), Very poor (VP) to assess the performance of each subjective criteria in each plan (Figure 2 and Table 3 ).
Step 5. Pool the preference ratings for the performance and weight of each criterion to obtain the aggregated fuzzy ratings (S it ) and aggregated fuzzy indexes (F it ) of alternative firm
With reference to Table 3 and 1, then use Formula (2) to aggregate grades given by committee members, and we get fuzzy performance numbers of each subjective criterion S i1 to S i4 . Then use Formula (3) to get fuzzy performance indexes of each subjective criterion F i1 to F i4 . Fuzzy performance numbers of firm1 are as follows, Step 6 Assess the weight of each objective criterion, and calculate the objective grade of all alternatives
According to committee opinions, weight of each objective criterion (Price be the cost-related objective criterion, delivery and quality be the not cost-related objective criterion) are set as follows, weight of price=0.4, weight of delivery=0.3, weight of quality=0.3. Then, we put price, delivery, and the quality into the table below (Table 4) , and we get grades for each supplier form its product price and records. Using formula (4) and (5) Step 7 Combine the grades of subjective criteria (F it ) and objective criteria (OC ih1 , ON ih2 ), the series of each supplier can be obtained
All series must meet the three comparability requirements, so in this step we conduct grey relational analysis of a series group x i (0), x i (1), …, x i (12) be performance indexes of each subjective criterion F i1 to F i4 . x i (13), x i (14), x i (15) be objective grade (OC i1 , ON i1 , ON i2 )of each supplier. i=1, 2, 3. (0.387, 0.762, 1.000, 0.430, 0.820, 1.000, 0.195, 0.492, 0.813, 0.316, 0.660, 1.000, 0.286, 0.102, 0.100 ).
x 2 = (0. 258, 0.586, 0.875, 0.301, 0.645, 0.938, 0.313, 0.656, 1.000, 0.352, 0.711, 1.000, 0.274, 0.101, 0.101 ).
x 3 = (0.473, 0.879, 1.000, 0.387, 0.762, 1.000, 0.273, 0.602, 0.938, 0.316, 0.660, 1.000, 0.258, 0.098, 0.099).
Step 8 Calculate grey relational coefficient When any series x i (k) of the series can be the reference series, and other series are comparison series, now we let x 1 (k) be the reference group, according to formula (7) we can get serious of According to Formula (8) we can get max ∆
=0.187
According to Formula (9) we can get min ∆ =0.000
Let ς =0.5(Distinguishing Coefficient), using formula (6),
we can get a. γ (x 1 (1), x 1 (1)) =1.000, γ (x 1 (2), x 1 (2)) =1.000, γ (x 1 (3),
γ (x 1 (4), x 1 (4))=1.000, γ (x 1 (5), x 1 (5)) =1.000, γ (x 1 (6),
γ (x 1 (7), x 1 (7))=1.000, γ (x 1 (8), x 1 (8)) =1.000, γ (x 1 (9), x 1 (9)) =1.000, γ (x 1 (10), x 1 (10))=1.000, γ (x 1 (11), x 1 (11)) =1.000, γ (x 1 (12), x 1 (12)) =1.000, γ (x 1 (13), x 1 (13))=1.000, γ (x 1 (14), x 1 (14)) =1.000, γ (x 1 (15), x 1 (15)) =1.000, b. γ (x 1 (1), x 2 (1)) =0.420, γ (x 1 (2), x 2 (2)) =0.347, γ (x 1 (3),
γ (x 1 (4), x 2 (4))=0.420, γ (x 1 (5), x 2 (5)) =0.348, γ (x 1 (6),
x 2 (9)) =0.333, γ (x 1 (10), x 2 (10))=0.722, γ (x 1 (11), x 2 (11)) =0.647, γ (x 1 (12), x 2 (12)) =1.000, γ (x 1 (13), x 2 (13))=0.886, γ (x 1 (14), x 2 (14)) =0.989, γ (x 1 (15), x 2 (15)) =0.989, c. γ (x 1 (1), x 3 (1))=0.521, γ (x 1 (2), x 3 (2))=0.444, γ (x 1 (3),
γ (x 1 (4), x 3 (4))=0.685, γ (x 1 (5), x 3 (5)) =0.617, γ (x 1 (6),
γ (x 1 (7), x 3 (7))=0.545, γ (x 1 (8), x 3 (8)) =0.459, γ (x 1 (9),
γ (x 1 (10), x 3 (10))=1.000, γ (x 1 (11), x 3 (11)) =1.000, γ (x 1 (12), x 3 (12)) =1.000, γ (x 1 (13), x 3 (13))=0.770, γ (x 1 (14), x 3 (14)) =0.959, γ (x 1 (15), x 3 (15)) =0.989,
Step 9 Calculate the weight of grey relational series to find the grey relational grade
With regard to processing weights, the subjective criteria have been dealt with in the linguistic variables and combined with the grades; the objective criteria have also been combined with the grades in the calculation stage. Therefore, in this research, we use an algorithm with equal weights. According to formula (10) we can get grey relational grade
We let ) ( 2 k x be the reference series, and other series are comparison series, after the procedure, we can get grey relational grade ii (x 2 , x 1 )=0.676, γ (x 2 , x 2 ) =1.000, γ (x 2 , x 3 ) =0.720
We let ) ( 3 k x be the reference series, and other series are comparison series, after the procedure, we can get grey relational grade ii. (x 3 , x 1 )=0.816, γ (x 3 , x 2 ) =0.720, γ (x 3 , x 3 ) =1.000.
Step 10 Build grey relational matrix and array grey relational ordinal According to formula (11), above-mentioned data can be converted into the following matrix.
[ ] 
The final grades of the firms could be obtained as Firm1=0.558, Firm2=0.568, Firm3=0.605 . Priority order for selection should be Firm 3, Firm 2 and Firm1.
Step 11 Select the alternative firm Referring to grade of each supplier, we can determine the priority order of the suppliers. In this case, the priority ranking is Firm 3, Firm 2 and finally, Firm1.
Conclusion
There was a large size of research which investigates supplier selection and used various kinds of criteria to assess suppliers' performance. In these studies, quality, delivery performance history and service (Dickson, 1966; Weber et al., 1991; Olhager and Selldin, 2004) were major criteria for supplier assessment. Nevertheless, author of this research contended that some new evaluation items should be added to the conventional ones for a more complete set of criteria which respond to practical situations. Either the ISO (2010) in the European Union or related research on CSR (Lim and Phillips, 2008; Mishra and Suar, 2010) revealed that to choose a supplier with CSR could not only consolidate the original supply chain but also strengthen consumer's positive impression on the firms. As a result, this research added CSR indexes into the set of criteria for supplier selection. The major difference between this study and prior research lay in the introductions of various concepts in the process of calculation. The previous studies were mainly from the standpoint of the manufacturers; the overriding concern of the calculation process was to confirm that the manufacturer was a capable supplier. As a result, many criteria were adopted to assess the performance of each supplier and to identify the best alternative. However, in the current study, aside from the supplier perspective, the CSR perspectives were also included as a set of criteria to examine if the supplier had fulfilled its social responsibilities. Thus, suppliers picked out by this algorithm would not only conform to requirements of its downstream firms in terms of capabilities but also to public anticipations for a company in terms of CSR.
In addition, in establishing the algorithm, we chose different theories from those of previous studies. For example, Bayrak et al. (2007) adopted fuzzy theory to deal with problems concerning supplier selection. Haq and Kannan (2006) use GRA to select suppliers, and Tseng and Lin (2005) employed GRA to assess suppliers. All the studies just mentioned applied single theory to deal with supplier selection or assessment, while either fuzzy theory or GRA had its strengths and weaknesses. Thus, the current study combined the two theories to create a more sensible and effective algorithm. In conventional process of selection, appraisal committees would be formed to evaluate performance of alternatives against different set of assessment guidance. Specific grades would be got and weighted to give a final set of grades. Suppliers with the highest grade would stand out and be elected. While, during the process of evaluation, some subjective items were still tinged with subjectivity and fuzziness, which make it impossible to assess a single company with an only grade. Thus, fuzzy theory was employed to increase assessment accuracy by using linguistic variables. Besides, in most practical situations where manufactures could not take all factors into accounts, they were forced to conduct judgment with a limited number of consideration factors. By employing grey relational analysis, manufacturers could work out a more reasonable result within a limited range of consideration factors. This research combined fuzzy theory and grey theory to give a new algorithm, which rendered a more accurate judgment and more sensible results.
Theoretical contributions
In the current study, we focused our discussion on the mechanism of supplier selection. Some of the previous studies on supplier selection mechanism used GRA to cope with the issues of supplier selection and assessment. (Haq and Kannan, 2006; Tseng and Lin, 2005 ) With a GRA model, only a few criteria were needed for a more equitable and plausible result. However, no all assessment problems could be resolved by GRA treatment. Generally speaking, selection system often characterized Lee 8513 the group multi-criteria decision-making. If GRA is adopted for calculating selection problems, accurate dada were needed, whereas in most cases, precise data were rarely close at hand. Moreover, most of the time the data available were often results of decision-makers' experiences or subjective judgment. Thus, GRA often failed to convey intrinsic fuzziness and uncertainty of the data themselves. Besides, criteria for supplier selection and weights between each criterion often shifted with time. To solve these problems, linguistic variable derived from the fuzzy theory were functional since importance of criteria and performance of suppliers could be evaluated with linguistic variables. Fuzziness and uncertainty of the problems would thus be shown to better describe the genuine situations. Therefore, with the mixture of fuzzy concepts, the application of GRA would be more wideranging.
Practical contributions
The multi-criteria decision-making model could be used in any evaluation process, which could range widely from decisions made about purchase of daily groceries to country infrastructure plans. However, many real life problems could not be processed mathematically or quantitatively to reach an optimal solution. The current study in view of this provided a multi-criteria decisionmaking model more convenient than its conventional counterparts. The new model could help decision makers to easily evaluate alternatives to get the optimal resolution with only limited amount of assessment criteria. Furthermore, the recent years had witnessed the gradual adjustment of selection criteria for suppliers. In this study, we started from the CSR viewpoints and incorporate CSR performances of firms into the selection criteria to develop an algorithm which was more responsive to practical situations and industrial expectations.
